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. PHASE I BOOK EXPLOITATION. F: SOv/4610 
— iaidagred. Arkticheskiy i intarkticheskty nauchno-issledovatel 'skty institut es 
as Arktiki. A Antarktiki;. ‘sbornik statey, = 3 (Problems of. the pouude 


-and Antarctic; Collection of Articles, No. 3) Leningrad, ‘Izd-vo | "Morskoy 
transport," 1960. 119 Pe 500: eophor printed. [Xerox copy] 


. Sporisoring’ Avoticden “ArktAcheskty a Antarkticheskiy Natichno-daeladovatel” aki? .7- eed 
institut Glavnogo opEaicen Je Severnogo morskogo puti Ministerstva more kone en 
“ flota SSSR. : ; : 


“os Resp. Ede: Ve Ve Frolov; Editorial Board: L.L. Balakshin, AoA. Girs, P AS ‘-Goraiyenko 
(Deputy Resp. Ed.), 1M. Dolgin, L.G. Kaplinskaya, A.A. Kiriliov, Ye.S. Korot- 0» 
-kevich, V.V. Lavrov, 1.V. Maksimov, A. Ts 01’, i. I. Poznyak,. and B.V. eis Pee ek 
Tech. Bd. L.P. Drozhzhina. eee 


. PURPOSE: This collection of Beticies is intended for Seapiees and te eohhy ie 
cists, particularly, those interested in the problems of: the Arctic and Ants. °: 
arctic. 7 


” ‘ COVERAGE: This publication of the Arctic and Antarctic Scientific Research Ine oe 
=: stitute contains articles on the water temperature in the. Arctic. Basin, the. 
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- Problems of the Arctic and Antarctic (Cont -) ae : - S0¥/4610. 
‘tides of Arctic seas, the structure of Arctic cyclones and anticyclones, 

_ radiosonde measurements of temperature, the determination of ice thickness - 
by dipole electromagnetic methods, and: magnetic activity in relation. to - 
geographical longitude and latitude. No personalities are mentioned. 

References follow each article. ae ape | 

~ TABLE OF CONTENTS: 


ceosyoher,: K.A. Heat Content of Atlantic Waters and Heat Expenditure in the 
- Arctic Basin = oe. 


-' Maksimov, I.Ve Long-Period Lunar-Solar Tides Along the Coasts of the Arctic a 
“Seas: yee ee 


~~ Ryghakov, L.Yu. Use of Vortex ‘Guna Equation for Prognostic Purposes ee 
_. Knyazeva, V.I.. The Problem of ‘the Vertical Structure of Aretic Gyalores 
i Gavrilova, L.A. Structure of Winter Upper Level anticyolones in the Arctic 
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“ QITLE: | Mee : Pecaliavitice: of the. eaaparaturs ‘condi tione:4 in the Neuer. 
Co Sg tratosphere. and their. connection with the _Sropespheric 
- _peirealation : : me 
“PERIODICAL: —_—Referativayy” dius roel. Geofizika, ‘NOs oo 1961, , 14 


“abstract 9B133 (V ab. Probl. Arktiki i Antarktiki, no. 
ek Ley Morsk. transport, 1960, Sete) Pei 


EXT: Results are given ‘ter analysis ‘of the ‘temperstare ‘course in- oe 
the lower stratosphere over the central Arctic and the connection of. this — 
. course with tropospheric processes. Two: provisional temperature sections 
_-. for the winters of. 1954/55 and 1955/56 were constructed from the data of. 
the ‘drifting station "Severnyy polyus-4". (North Pole 4). In the first 
-.ease it appeared that heating which occurred in the troposphere on the 
‘invasion of warm air-masses from the Atlantic brought about cooling in. | 
the stratosphere. In the other case, cooling the stratosphere through 
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Concerning the article "Mounting of wire broadcasting pete orks “andl electric 


: Re te transmission lines ee Paes . ae aes t mute) 


- Patrin). 2 : Gouge '— ur 
° Belomorska: a elektroset' Karel 'ekoy ASSR ¢ ae: 
1 seme ‘Groznyy (for Yeremchenko)e— 3. .Glavnoye oprevlente | 
elektrifikatsii sel'skogo khozyaystva, Ze Groanyy (for yon Y ° ie 
4. s-- Tuymazaneft' (for Bakhir). 5. Darnitskiy setevoy rayon Ugo oe 


gheleznoy dorogi (far Dekapolitov). 
i plectric ties Gee susaa) © Ser aauaa lines—Poles and towers) | 


FST CAE YORE BT BOE NRA RISE TE 9 ETT ITO ARE ET. A Tee wmeewnenee re ee oe 


“APPROVED FOR RELEASE: Thursday, j September 26,2002 CIA-RDP86-00513R001446520006-3. 22... °° °.. 
Ay? = VED pa) Thursday, pony, 26,2002 — CIA-RDP86-00513R001446520006-3" 


wm fir) 
S ; “AID P= 5597 
Subject ae) USSR/Engineering A oy Satine eae 
Card 1/1 Pub. 107-a - “9/12 
-). Author sc Ryzhakov, Vv. N., Eng. 
tle” : a First welders and - shipbuilders conference in China 


Periodical : Svar. proiaec. eae 30, N 1956 


: Abstract : A brief report on the conference: held in Peking, ‘China 
ats last March (1956). Some 139 delegates of. 45° plants and- 
enterprises gathered to listen 24 reports on welding — 
technology and related subjects, and. another 900 pers. 
sons visited the exhibition of welding craftemanship:" 
during the converence. 


Institution : None 


: Submitted : No date 
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NARSKIY, Sergey Aleksandrovich; 
NAZAROV, M.I., red. 


ases as acet lene substitutes in welding] Prime- 

(Using geaes os sooty atsetilena v svarochnom sine 
_<-gtve, Leningrad, 1963. 21 p. (Leningradskii dom ane | 
~ ‘uehno-tekhn. propagandy . - Obmen peredovym oye 3) 
Svarka, rezka 4 pelts metallov, nok) (MIRA 3 
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~WEDRIN, Lev Bord sovich; 
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2 Subject wg e USSR/Engineering Penk F ee 


Card 1/1 Pub. 11 SAO ia a : 

- Authors ~ Kolenda, B. G. and-Ryzhakov, V. oe 

HS oak © ER: re ae « camsinrrzat ae ESTER DANO OR ISS aad eee 
~Pitle *. . 3 Technical conference: on welding in shipbuilding 


Periodical :  Avtom. svar.,. #5, 55-99, $-0 195% Be 
. Abstract : General review of the 24 papers’ presented at the Conference | 
ets : : on: welding in the shipbuilding industry. The Conference Was 
sponsored by the Central Scientific Research Institute and _ oR 
220 representatives of 54 organizations participated. The. : 
theoretical: and practical problems on automatic and semi- =~ 
automatic methods of welding were discussed in reference. - 
to the structure of ships, boilers and machinery parts. 


‘Institutions: Academy of Sciences, USSR; Main Administration of the. | 

= ace Ministry. of the Shipbuilding Industry; design bureaus of 
various shipbuilding works ; and 3 engineering institutions: F 
Moscow Higher Engineering College, Leningrad Polytechnic) 
Institute and Leningrad Shipbuilding Institute. We seat 
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: : onary : : oc oo -- the sanple was allowed to rest for 10-15 inn. Molariza- 3 
Spontaneous polarization of polycrystalline cree oe de tion it Weak fiekts appears increased, amd! funees, reshiisal 
barium team ORS 0. as scion) oie ERs Lorraine and certs si are ytd page ine 
¥ a Oe . = =s i Ae - “ aed a : al > a > 
, aie ae ae the spontaneous polarization of seignetto-"-. Se rime te the Hgieest gt 35 <yi/em:, These : 
elertrics from the observed total polarization 7. the none 72 > Cffects dixippear at the Curie point. At room temp., the 
hnear dependence of the induced component of Pon the 000 somples fuse their “memory” of the previous polarization 
Ades field strenguhe Aorist be taken inte acvount. Come gully ina matter of days. _A qual. interpretation of these 
trary to accepted assmmptions, that nontinearity occurs.” altereffcets is given on the basis of consi erations valid for. 
tte the neighborhusd of the iliclee. Cisie: point, even in single crystals, td feating, for the relation between the 
relatively weak fiekts,oy it that region the cubic term of” ele. const. in the scignettocle. reaion, «and above the | 
the right-hand member of the oO ee ae ES “> Curie point, ¢:, with the nonlinear variation of the in- 
ce 2 on ap pra " onpanely with je is - = es ~.. * as Bs ne sere dd 
Fe ioe Reena ce Pe icunkaleaheve the duced P and E taken into acvount, toa ett be 
Cari joint where spontaneous polarization is absent, NEE BFA), where 0 (0/16 2) (QE — 4eP)/P. In, 
te Pe a he induced polari- | >: pelycryst, Simple, the orientation of the spontunents ~ 
ind, consequently, cannot bat bear on the i ie A TIO; moments of individual single crystals, produced by the Ist 
eationt, © This effect is particularly pronounced tn Ba i's Ee “S pedarization cycle. distppeurs only Cantiy hen the field 


: : . } a ast tncrease 
ad ae Cee the. gain ee. ae com- is removed, and. there remains a resktual anisotropy. im 
pes 1 aware in Rochelle salt, and 10-15° in KH:PO.)- othe sense that the majority of the moments are orgenterd in - 
meee eran of the lielec., hysteresis loops in fields up to. © ““<the direction of the’ field. — In sufficiently strong fields 
. Oneillograms : anys “Synsturing satns of the orientation of the spontancens mo- - 
ments, the polyeryst. simples can be treater is mpiaaisi- 


“as ky Jem,, at the temps. + 1NH, mM N32, 15a he ay 
ae. ‘4 ‘i eae ; 
aint TX," obtained i rodent), actually: how non “inonoeryst., and the above nicthod of culen, of the, spou 
tancous ization is applicable... Numerical catens. of e 


with 20% AlLOh (Curie point 123 ). actually show not. 
inear ineres i ative h P also in the } . 
linear increase of 7” with E and relatively hig a taneous polarization is applicable: Numeriea coless. oh 


t farther than 210° from 


: OE eee AE atl ‘higher temps. above the Curie. 93 Curie point), and of the spontaneous Ps in the range - 
ce Peis a linear function of E, and « const. Min the 2.2.92 100.5 122.89 (below the Curie point), are given for a 
eet ; low the Curie point, it.can be. ©: specific sample. Pet isa linear function of the temp, ina 
oe fairly wide temp. range, 105-128°, below. the Curie point. 


 wiguettoctee. region well be 


votntcluded from the t 3 : : re 5 
xe Haii : snearity of the total P is - At foom temp., Pe of the polycryst. samples is of the order” . 
Hnealy ine ie an usar rds yard: Peeuliar 200 of BK Mare coulomb/sq. cm., ie. less than half of that of 
entirely dete. Oy single crystals (Matthias aud Vou Hippel, C.A. 42, 806A). 
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» Piezoelectric effect of barium titanate. “A.V, “Rehaoy.” : 
(PON. Leberiev Phys. Inst., Acad. Sct. tSGR., Mowe oo. 
Seow). ZAwre! Faspul. Trowel. Fiz 19, BP2-HUIDAY) > 
Unier static conditions, by electrometric mrasurentcnts 
of the potential difference arising on compression, the _ 
> piezovlee modulus du and dis, corresponding 10 stress tp 
plied, resy.,.in the direction of the polarization and per- 
peidicntarly te that direction, was 3.2 X 10-F and 14% 

Sor best, espe In terms of the temp., du apap tes . 
Sy shallow min, at about 60°, chen rises rap Hy toa shirp 
peak ut -the Curie paint, following exactly the temp. 
sirtition of the spontaneous polarization Py. Dynamic 
dletns., fron the difference af = fan i of the resonance 
and untiresarance frequencies of longitudinal vibrations of - 

- bars uf de pe length J, and dielec. const. ¢, with f. and fr” 
etd. by the frequency dependence of the current passing 
through the sample ( peak at about 182 kitohertzes), diz 

so SH pif? was found to vary between 28 X107fand |: 
Tab HT fest The pirzociee. const. k djes, where 
eis the value of eit the absence of stress. is front WS OX. 
pe Ft FA Te Leyte Consequently, BaTiO, is usable 
with advantage in piczaclee. devices of the type 0 : 
Spirrocter, inicrophene ane foudspeaker.<: In terms ote 
the temp., fan d remain approx. const, up toaheut 0’, 
butte difference of the abe. currents in resonance anid 
tite sMnsnce Lecreiecs with rising temp. N, Thon’: 
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a tor electronic. instruments; some pro : 
(Sentcontuc technology of germanium diodes and” triodes” (collec- 
tor of translations). . Poluprovodnikovye ‘elektronnyse pester 
“nekotorye voprosy. fiziki i tekhnologii. germanievykh one 
‘triodov, sbornik persvodoy: Moskva, pee inostrannoi uk Men 4 4: 
re Bre ee (Gorsantua) (Blectronic apparatus and a appliances) 


‘Neademy of Sciences USSR,’ The - 
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‘USSR/Physics - Semiconductors . 


Card 1/1 —=- Pub. 153-27/28__ 
“Authors : » Paramonova R. and Rzhanov A. _ 
‘Mtle .:. -Relation of life. span of excess charge carriers to concentration of 


equilibrium charge carriers 


Periodical : “ghur. Tekh. Fiz., 25,.No 7, 1342-1343, 1955. 


Abstract : ‘The stability of recombination centers seems to be confirmed by an experi- — : 
- mentally deduced linear behavior of life span VS. the value of reverse con-...” 
centration of equilibrium charge carriers. Such straight lines were obtained | 

from the study. of germanium single crystals. Data of these crystals are tab-— 

- ywlated. -Two. US references. : : NRE Ri See a 


Institution: ~--- 


- submitted : March 22, 1955 
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amplification coeff, at low currents (1-a) is 


nf the base thickness JV, indicating the predominance of 
surface recombination. 


a linear function 
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: USSR/Physical Chemistry - Crystals, B-5. 
| Abst Journal: Referat Zhur - Khimiye, No 1, 1957, 250 
| Author: Rzhanov, Lae ; 
“Seatatutions None | | 
a ; patie: ; The Effect of Impurities on the lifetime of Excess Carriers ir 
Germanium oe | | 


e Original ; ~ 
: “Periodicals Zh. tekhn. fiziki, . 1956, Vol 26, No 7, 1389-1393 


Abstract: In single crystals of n-Ge containing impurities Sb and Bi-end single : 
Doss erystals of p-Ge with In impurities, the lifetime of the carriers is 
inversely proportional to the concentration of the impurities. tt has 
peen found that in single crystals of D- and n-type Ge, the recombina~ ASS 
- ion zones are largely located in 2 different portions of. the barrier 
~pegion: in the lower half, for neGe and in the upper heif, for p-Ge-, 
On the basis of the. values for the energy of activation of the residual 
impurities in n- and p-type Ge, the conclusion is made that guper-pure - 

Ge contains Ni and Au. . : Lee 
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Study of Surface Conductivity and Surface Recombination is 
of Germanium Specimens, whee bees 


Author: - 
'- Title 


on ae 


Orig Pub : Zh, Tekhn, fiziki, 1956, 26, No 10, 2142 - 2153 


A correlation was established between the changes in. the s 
surface conductivity and the speed.of the ‘surface recom- . 
bination on Ge specimens in changing gaseous medium (dry, 
humid and ozonized 05), It was shown that this correla- — - 

tion is caused. by the change of the surface.potential, the’ 
magnitudes of which were evaluated depending on the spefi- 
“fic conductivity and its type, The results agree with ~ 
the existing sufface model, - 
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AUTHOR: Rzhanov, ‘A, vO 
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TITLE: : ” ‘The Effect ‘of Impurities on the L 
- Carriers in Germanium (Vliyaniye primese 
izbytochnykh § nositeley. zaryadov Vv germanit 


ife of the Excess . Charge ag 
y na vremya zhizni ie 


PERIODICAL: Vv sb. “Vopr. metallurgii i fiz. poluprovodnikov. ‘Moscow, 


N'SSSR, ‘1957, PP 133-137 
ABSTRACT: bibliographic entry. See RzhMet, 1957, Nr 6, abstract. - 
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TITLE: study of the Field Effect. and | surface meceubiant con in. ‘tGermani-4 oe 
igo’ um Samples © (Issledovaniye effekta_ Eee i pes cr rings? ey rekom- 
~binatsii v ‘obraatsakh germaniya) ee ere ee 
PERIODICAL: Zhurnal Tekh. Pin. 1957, Vol. 21, oc: the ‘PP. ‘2ago-2450 (wssa) 
ABSTRACT: | the: ae oaae “of the; present. paper. was ‘the: “gheck: Be the: cauepeigh: 
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of the invariability of the. ‘surfac e-recombination- -centres. in the. 
course of a gas cycle™ as ‘well. as the ‘maintainance. of: the depen- 
dence of the surface recombination velocity. on the electrostatic 
surface. potential by way..of experiment. oA parallel investigation 
of the surface recombination and of .the variation of - the, conduc- 


tivity in the case. of an-action: of the electric transversal field 


(field effect) in different gas ‘atmospheres ‘facilitated the de- 
tectién that under the influence of ozone new "rapid" surfacepta- : 
tes a part of: which is: connect gd with the recombination develop. 
on the germanium.surface. Assuming that in consequence of the in- 
fluence of the ozone. “two energetic: position | states are intro- _ 
“duced their density and the variations of tne density according © 
to the time after the ozone ‘influence were computed and the ef- 
fective electron capture cross sections ‘of the deeper lying re- 
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ABSTRACT: 


_ number of problems being in most rapid development.’ The. 


_Rzhanov, A. V., Gandidate of Physical and | BN 


: Sunmer Course of the rateriattonel School. of Physics in. 
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Met penattoe! Sciences 


Italy” (Kursy tpvermarsonay Noy fd alohaskoy abely, v 
Ttalii) ; 


Testnik AN SSSR, 1950, /. Nr 2 pe 87-00 (USSR). 


Several years -age an “Tatesha tional School of. Physics. was. 
founded by the Italian Physic§ Society, which every “year 
holds a summer.course. Every. course is devoted toa Problem 
of. modern physics, which, as a rule; is. selected’ fron the. 


summer courses ‘take place at Varenna, a health: resort. 
near the Italian-Swiss. border. They are. arranged. for ‘thes 

vacation time of universities and of. scientific: research | 
centers. This: circumstance, as well asthe high prestige of. 
the school, facilitates the. invitation of well known ae 
speci aitets from different countriés. The author of. this. 


paper. also participated:as a student: during theperiod peawhs 
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July 14 to August 3, in the 5th summer course. This. course 
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Sunmer Course of the International ‘School of ‘Physics in a 30° 2521/49. 
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was devoted to. the physics of solids. The ‘program consisted i 
of three parts: The quantum theory, the structural defects of ~ 
solids, and the properties of semiconductors. 26. scientists i 
from. various. countries held lectures and seminars. Among. 
others, the following scientists gave ‘lectures: as Professors — 
-@. Bruks (USA) and Ns Mott (England), D..Bardin and a 
collaborators (USA), the profe.30r F. Zeytz (usa) and 
F. Franck (England), professor G. Fen. (USA), eodfecsar « So 
CG. Busch (Switzerland), Doctor P. “Beren. (France), 0. “Madelung” 
(German Federal Republic). Concluding, the author- states, that — 
“the close: contact of all. ‘participants in.a “gmail town promotes ~ 
‘an inofficial ‘scientific intercourse, . which: was: of at: least | ee 

the same profit asthe. courses themselves. It was possible 
to establish much closer scientific contacts than itvis: 
possible during conferences and’ congresses. of short duration. 
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Capture cross. Sections of ‘the surface Recombination Levels 
in Germanium (Issledovaniye energeticheskikh polozheniy. aeers 


4 effektivnykh secheniy zekhvata poverkhnostnykh 


vekombinatsionnykh urovney’v germanii ) 


" PERTODICAL: ghurnal tekhnicheskoy fiziki, 1958) Nr 12; pp 2645-2656, (USSR) 
“| “ABSTRACT: an investigation of. the surface wecosbination levels occurring 
\ heating the germanium samples in vacuud &© - 


pecause of .the action of ozone upon these samples was carried | 
out. Preliminary data ‘on the temperature dependence of the | 

energy levels: and of the effective. capture cross sections wher” 
‘a-hole and an electron are captured by these levels and the. 


dependence of: thes 


ee 


tron are cep etree on the crose-field empli- 
: tude were obtdined. The supposition 3% S°pt ae 


“charges captured at the"slow"levels at the surface have a 
chergesrable influence upon the character/0t; 

recombination levels. From this supposition is deduced that - 
aun neture of the recombination levels occurring > 
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heating in vacuum ‘is: the same as the nature? of. the Vavele” 
-caused by the action of ‘ozone. A considerable parallelism - vars 
between concentration and charge of"slow"surface - levels and eee 
, the concentration of the recombination levels was found. EL os 
"There are. 9 figures, 3 tables» dnd-10 references, 3. of which 
are Soviet. oe oe 
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Surface Recombination by Means of the Change of Semiconductor 


"AUTHORS: Bzhanov, A, Vi, Arkhipova, I: AZ, 57 -28-5-23/36 © 
a ee Bidulya, Ve No tte te Spee 
oe TURE OS. onthe Applicability of the Method of Velocity Measurement of 


| 2 Magnetic Field (0 primenimosti metoda ‘izmereniya 
.-  skorosti: poverkhnostnoy | rekombinatsii: po izmeneniyu soprotiv~ 
- leniya poluprovodnika vy. magnitnom pole). SH Titian: pee PE ee 


Resistance: in 


PERIODICAL: Zhurnal) Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr'5, 
ae as pp» 1051-1052. (USSR) gle fee) x the SPAN ene 


ABSTRACT: . In the paper by Zhuze, Pikus and Sorokin (Ref 1) a new method — 
oe eh _ of measuring the surface recombination velocity s by means of 
the modification of the resistance of a thin semiconductor san-_ 
ple in a magnetic field was. proposed. The author of this letter. 
to the editor employed the déscribed method in the investigation 
of the modification s ‘according to the change of the electric 
surface potential. The measurements were conducted with two dec” 
_ vices. One served for the ‘measurement of the constant component. 

Fy, one of the sample surface, béing subjected to the action of 

a - constant transverse field or of various gas media. On the 

Card 1/2. other. device the voltage of the doubled frequency E,,, Was mea-— 
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“on the Applicability of the. Method of. ‘Velocity Measurement | “: 57-28- 5~23/36 
“of Surface Recombination by. Meane of the. Change: ‘of Semiconductor. Resistance 
“ina Magnetic Field one : nee 


of a sirnuscidal transverse field with. low frequency. The ob- 


This can be seen from.a direct comparison of this: method: with 


~~ ASSOCIATION: . Pizgiche:skiy institut im. P.N. ‘Lebedeva. AN ss8R,, Moskva 2 (oseox, 


_ December. 28, 1957. 


sured, ‘one of. the. surface media being ‘gubjected: to: he. ee a 


tained results show, that the method -of :measuring -the ‘surface 


‘pecombination velocity by means of the modification of the con- =. 
. ductivity. of. the = sanples ina “magnetic field yields correct va- 


lues. of aS. at a-modification of. the concentration of the re- = 
combination centers which was ‘also proved by grinding experiments.* 

If s changes. because of the modification oi the electrostatic ~— 
surface potential, this method, however, gives : too low values. 


the bridge method: of. measuring the effective life. The authore ae 
thank Yu.F. Novototskiy-Vlasov for his help. There are- al figure 
and 5 references, 4 of which are Soviet. ; : eo 
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 RIRLB!: : On. the Problem ‘Goacecning ‘the ‘dature: of, ‘the surface Re 


combination Gentere, on Germanium yi 


- PERIODICAL: Fizika ‘tverdogo tele, 1959, ‘Vol a Wr 9. PP un = 17 (0898) 


= ABSTRACT 1 The authors had siready, ‘found ue. in "1955 that ‘preheating — 
of germaniun samples leads to a considerable. ‘increase in. 
the. surface recombination rate ‘of the surplus charge - oe : 
‘earriers at: about 100 C. The occurrence of new: recombination-— 
and capture ‘centers is explained by an ‘adsorption of oxygen-. 
and hydrogen ‘molecules on the germanium surfaces: To investig- - 
- ate the nature of these centers, one must know their.activ- — 
ation energy and the concentration. limit; one obtains both 
‘from an investigation of the dependence of the center con-.— 
centration on the preheating temperature. For this purpose 
the authors — “eonducted simultaneous measurements of -the sta- 
‘tionary photoconductivity ‘and of the field effect on the 
large signal. The samples were irradiated with square light 
va ans on nerillnoram taken in this connection is shown” in 
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-. On the Problem Concerning the Nature of the Surface © SOV/181-1 9n27/ Be 
Recombination Centers on. Germanium eg RL ee ie 


- gonductivity on the transversal electric field in the dark, © 
the interval between the two curves illustrates the value of 
the steady photoconductivity. Measurements were made on p-type 

‘germanium samples with a resistivity 0 20-25 ohm.cm. The — : 
‘maximum preheating feaperature was 475 K. Measurements were — 
made in vacuum (107°torr) at. 300 K. Figure 2 shows on a semi--— 
logarithmic scale the dependence of the maximum surface re- 
combination rate on the reciprocal. sample temperature. The 
activation energy of the centers, evaluated from the inclin- =... 

ation of the linear curve portion yielded ~ 0.2 ev, thesr 
maximum concentration in the saturation region ~10 /CM@ >... 
When assuming that a concentration increase of the recom- Pei 
bination centers is due to desorption of water molecules, Ws es 

the adsorption heat can be calculated as being 4.5 kcal/mole. — 
“In the samples under investigation the ratio of. the capture. 
‘cross sections for holes and electrons: was ranging fron — a 
2 to 100, the recombination levels ranged between 3 - 6 kT. 
The resulta obtained are utilized by the authors in order to-> — 
aieanca their surface model of germanium and in order to. =) 
on eee ; ; 
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mechanism. The authors thank S. V. Pokrovskaya and T.I.Gal-. 


kina for their assistance. There are 2 figures. and 4 Soviet. - 


references. - 
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TITLE: - . Applicability of the: Method of Steady Photossngactivity for. 
- : : Studying the Dependence of the Surface Recombination Rate 
on the Surface Potential \ 


~ PERIODICAL: ‘Fizika tverdogo tela, 1960; Vole -2, Noe 10: PDs. 2431- 2438 


TEXT: An Seperiaental: method: for studying the surface: states of a Petree . 
- conductor is described. It. has-been ‘tested for two years.in the. laboratory. 
The method is based.on the simultaneous measurement of. the steady photo- . 
. conductivity and the field effect for. large. ‘signals. The samples were ir-) 
. radiated with square light impulses following one another at.a ‘frequency of X 
140 eps. The transverse electric field varied between 20 and 100 ops. The 
- conductivity of the sample was observed by ‘an ‘oscillograph (Fig. 1). the 
~ theory of the method is given in detail. The method permits a study of. ay 
"the dependence of the surface recombination rate on the surface potential, — 
a particular advantage.of the method. being ‘the short time interval 1/10": 
os ao second) required for this study. This- is Amportant because of the. 


Th 


: * . 81590. 
sApplicahata by of the Method ie Steady Photo- > 5/194/0/o02/arofre/o5t 
conductivity for. Studying: the. Dependence of. B019/B070 


the Surface Recombination Rate. on | the: purrece Potential’ 


experimentally found variability. of the spectrum of the surface. recom-** 

3 bination centers on a change of the external. medium. The error due’ to: ‘the: 
change of injection | levels and carrier trapping on surface levels. was. 
estimated to be small. It is found that the method is applicable for. en) 


* samples. Yu. F. Novototskiy-Vlasov and I. G. ‘Neizvestnyy participated Aimvcep 
“.the development of the- method. There are 3 qieures and. te Telorenpes eer 


5 Soviet, 6 ‘US, and 1 British. a 
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TITLE; ae Conference on ‘the Physics of fideo 


PERIODICAL: ‘Vestnik Akademii nauk SSSR, -1960%Mo. 1 12a PP. 46 - 48° 


“OREXT “The present paper: is. ‘a enore. ‘of the ; Conference: on ‘the uhyelea’ of 
--. Semiconductors ‘held at” ‘Prague from August, 29 to. September, Pe oe was ; 
organized by the® ‘International © Union of Pure’ ‘and Applied Physics» with thes of 
--» support: of :the Czechoslovakian Government. and. the UNESCO.:: “Besides” a: 
plenary. session, the: Conference worked in 16 sections and 5. discussion oe 
groups. Mention ‘is ‘made: of the: section: of: the ‘band structure of. semicon- ° 
.. ductors, .the section of recombination effects, the. section. of semicon- — 
» ductors of. complex. structure, The following” topics. are mentioned as:hav-- 
.. ing ‘been dealt. with: ‘Calculation. of the energy spectrum of crystals .by a 
: means : of a computer; the. problem of "hot" electrons . accelerated by means 
“of strong. fields; tunnel effects; the optical properties of. semiconduc- 
tors: and excitons; surface phenomena, ibaa by E. Antonéik, ee 
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K. Koutecky, and M. Toma8ek (Czechoslovakia). et al.; the study of the 
state of impurities by means of the resonance method, properties of ion. 
crystals. Among Soviet scientists, A. F. Ioffe is mentioned, whose lec. 
_ ture was published in the same number of this periodical... F 
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‘Differential resistance of. ~ . D201 D301 Rakes 


oo graphs of the dependence of. ‘Rg on VV at different temperatu- 


res are given, together with log, Rg on the reciprocal of tempera- 


~~ also en on typical diodes and diodes made. of: germanium with a. 


ture (29%) for various voltages. ooae a. table of values of activa— 
pox ae 
tion energy calculated from “graphs ‘of semiconductor diddes made. of: 
“material with different specific resistances. Graphs of dependence - 
of: log .t p&p - lifetime of holes) on- reciprocal of temperature are es 


lower specific resistivity. The graphs show. the values of activati- tes 
on gs eos at -low temperatures» ‘and: those for temperatures “high 


: er than 40 6 (AB ay It is shown that tne whole set of experimental » 
data may be successfully described by the formula of Kyiv. Tolpygo- oe 
and E. Le fi gsias (see znt Fiz. 1956, XXVI, Tiss tf one assumes in- Sh eee 


a =.T,, e , ‘provided AE = - AE: at low and AE = AB. at. high ‘tempe- 
atures. It follows from this formula ‘that Ra increases. with de~ 
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aoe of graphs for diodes with. different specific resistivities. at 
2 Vet reference. £: Abetracter: s note:. Complete translation, a 
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le # ee 05 /029/042 
ae aed ee a. B108/B209 me pei 
0) AUTHORS: |  Rahanov, A. V. and Plotnikov, As Fe. 

 QITLE: The surface levels in germanium according to data on the’ 


“ photoconductivity in the i frared range of the spectrum © 


PERIODICAL: | Pizika tverdogo tela, ve 3). n0- 5, 1961, 1557-1560 


-- @EXT: The authors measured the photoconductivity of Ge samples which were 
illuminated with intermittent light from an WkC-12 (IKS-12) spectrometer. 
The amplified circuit equipped with phase detector had a sensitivity of the 


order of 0.1 pv. The 20 ° 5 *-0.4 mm? large p-type samples had a.resis- 
tivity of 25-30 ohm.cm; measurements were performed: in a cryostat with:an. - 
-. NaCl. window at a. temperature of the samples of about s0°K. ‘The vacuum was’ 


of the order of 10-4 mn Hg. The results of measurements taken in a range 
. ‘between the edge of the principal absorption band and 3.4p are shown in the. 
‘accompanying figure. The results agree* with those of other studies insofar. 
-. ag the concentration of the surface levels and, accordingly, the photocon- — - 
- duetivity increases with the temperature of preheating up to 500°K, “but ip lee 
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@he surfaze levels in germanium:...° .. > 5B108/B209. 200 ese 


- decreases (at energies of the light quanta lesa than 0.5 ev) when previous- 
ly heated to 600°K. “The effect: of preheating and of elemental .oxygen leads* 


“to an increase in the concentration of surface levels of one and the same. 


-. type. The results obtained prove the existence of discrete surface Levels oo: 
near the middle of the forbidden band. The rise of photoconductivity at = > 
quantum energies of 0.38-0.4 ev. corresponds to an electron transition from >. 

‘a surface. level about 0.04 ev below the middle of the forbidden band to the. 
‘conduction band. The subsequent decrease in photoconductivity may be exm 
plained by an electron transition from the valence band to a surface level © 
“about 0.06 -ev above the forbidden band. . The holes arising therefrom under- 
go quick recombination with the electrons in the conduction band.. Thus, 4. 
. negative photoconductivity. must correspond .to this process if it takes... 
“place. In order that both phenomena appear together, the Fermi level*has /00° | 
to be 0.02-0.04-ev. above the middle of the forbidden band. :‘The decrease in ~ 
photoconductivity may also be related. to a decrease in the absorption coef- ~~. 
ficient... Finally, the monotonic rise in photoconductivi ty at energies © 
above 0.42. ev is evidently due to a system of continuous, surface levels. 
 Preheating at 600°K changes not only the. concentration put also the charac- « 
ter: of energy distribution of these levels. eran 


The authors thank 
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Re S: Vavilov for his-assistance. 
oe Soviet- bloc and 5 ndn-Soviet-bldc. 


ASSOCIATION: 


November 28, 1960 


Fig.:. " Photoconduc bavi ty. (ordinate « ‘axis; 
ep eey units) -v 8 


~- Sexeiting | light quanta (abséissas: hy ins” 


ey and A in B). 


Se estuae tee. before heating, 2.= af ter 
heating to 400°K, 13. - “500°K,..4.- 600°K, 


“(5 + after the action'of a Merenaee 


ee discharge at low pressure. . tee 
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sk ee ee a 5/181, 61/003/006/009/031. = 
ey S00 ey A POR oe BIN BED Te Mi eee 
AUTHOR: —- Rehanoy, Ae Ve ge 


‘TITLE: Changes cf the gurface sharg2 on germanium during heating: — 
Ne of -specimens in-vacuum 


“PERIODICAL: Fizika tverdego sake, V2 3; nos 6s 1961, 1718-1722 


“TEXT; Experimental results. obtained from studies of the surface-charge_ 
properties of germanium ere discussed along with affects exerted on them’ - 
py heating, adsorption and. descrption, and ethers. Morecvers it is shown. 
“that changes, found experimentally, of the total surface charge during - 
heating of germanium in vacuum are considerably smaller than those one. 
might expect. in view of the change of eoncentration of the fast surface. 
atates. A model of surface centers that takes account of this -factiis —.. 
suggested. . It had ‘been already shown in previous papers {Rzhanov et alee 
PTT: I, vy pe9 21471519593 FIT TIT, ayp.3+1961) that heating in vacuum leads. 
to a considerable eoncantration increase of the so-called fast. surface... 
states. To explain ‘this, the water molecules in the oxide. layer were." 
assumed to neutralize the surface defects acting as recombination ore. 
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Changes of ‘the surface charge Ol asi ee aes _ 


fvaoptnes entees During. honttas there occurred a ieuduption. of water 
and a reactivation of the centers; thus, the Concent Tatton of the fast». 
surface states increased, and the surface charge ‘ehanged. On the- other © 
hand, as has been repeatedly shown, the water pectoris adscrbed on-Ge - 
themselves are ‘the cause of a positive: surface charge (slow surface 
‘atatesj}.. The total eaurface charge, — composed of fag? and alow. surface 
states, determines the electrostatic surface potential of the specimens,’ 
from the modificaticn cf whith during. neating in vacuum one may draw 
-conclusions as to the charge and the surface states. A study..of: the 
field effect showed thar ina. -€00d ‘vasuum the accumulaticn. of. surface 
charge under the action of a sinusoidal transverse field is. negligibly 
small. Numerous Ge specimens were examined and it: was established in all” 
cases that the changes of the surface charge were not so great as might 
have been expected in view of the: charge change of the fast surface. 
states (caused by their rise of concentration). Results of measurement -~ 
are ‘collected in the table for some specimens. The absolute: value of.-the. 
charge of fast states is,-of course,. dependent ‘on whether these states 

: eonstrsute donors cr acceptors, The levels Ne, and Ny; and Nt ee 
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dees ribed here in great detail) appears as the likeliest but. not. the only. 
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form two pairs; each pair éorresponds to another. shave state of: one..and:, 
the same center. and, depending. on the vosition of ‘these- levels,’ these 
centers constitute acceptors: or denors, The model of surface: recombina=_ 
tion centers is based. on these and other: ‘axperimental- results. -Tt-igs 
agyaumed in this cennection that at the interfaae between germanium and 
exide layer there are structural defects, whose concentration is con-: 
giderably lower than. that of the. surface atoms. To these defects cor- 
‘respond donor levels situated well above the forbidden band; the - 
eleatron. trapping cress section upon these levels is taken’ to be small, 
‘and oxygen is acnsidered to be: en oes by the defects lightly (and ; 
Teesely). Such defects are positively charged with all values of ‘the: 
surface Totential add sorrespond to siow surface states. Oxygen adsorp— ; 
+ion‘'an such defects is further assumed to have.a considerable effect upon © 
their properties. The carrier trapring srcss section is rendered con- . 
‘siderably smaller thereby due te water adsorsticn, hile the ‘donor level 
‘Lies well. above che forbidden band. . This ezplains. the compensating : 
action nf water (destruction cf recombination states:in Ge). :The model 


bed of explaining the experimental results (of. it. Lax. Phys. Rev, 119,5, 
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1502, 1960). ihre are 1 eahle and 42 ‘yeferences: 7 sevtetcbi oc: and: ne 
5 non-Soviet-bice. The two referenses to the (Englizh-lLanguage. ‘publi cations ee 
‘pead as follows: Ae Many, J. Phys. Chem, Sol. 8, 87, °1959;. WL: Shookl eyy 50 
Jef, Last. Phys. Rev. 107. 2, 392, 1957. : nares 


“ASSOCIATION; Fisicheskiy institut im, P.N. Lebedeva AN SSSR Moskva 
: {Institute of Physics imeni Pe Ns Lebedev AS USSR,. Moscow) 


SUBMITTED: December 26, 1960. 
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oe eden sa LY pee Sfiasexfoosoor/ou/oas 
papal. “oe Fs --Blo2/s202 3 
— é ae a a : 
"AUTHORS: eae PRghanore Mm VW ‘end Arkhipovey I. “Ae: 


“MILs 


oe PERIODICAL: | 
> mixes The authors cehaee’ ‘on aeesuscgents of ‘the Barrage: reco bination 


They also give a. comparison with the theory. This problem is of interest: 
~'gince today a large number of semiconductor devices: operate at. increased. . 
injection levels (where the concentration . of the non-equilibrium carriers — 
“equals or exceeds that ‘of the equilibrium. carriers) and because it. has . 


authors a method was devised for the combined “study of steady photo-! 

_ conductivity and field effect, which can be.employed for different _ 
injection levels. It is..based on the following principle: ~Acrec faculaes 
"germanium plate is. covered ‘by 2 mica. foils and fixed between two glass * 00° 

plates to the inner surfaces of which ‘the: ena aparest es oxide | electrodes 4 
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ee 


’ Surface ‘recombination, in germanium with raised, “injection 


rate as a function of the surface potential ‘for different injection ievele. 


hitherto not been studied experimentally. In the laboratory of: ‘the ip! 


oa See & 


‘Surface ‘recombination oe 


“are: ‘fitted. A Sinusoidal ‘transverse coltage: is Sere aa ‘thie’ pete piace 
_capacitor. which simultaneously ‘is exposed through - the electrodes to 


“Under these conditions, three curves can simultaneously - be observed. on» 
yebhs oscilloscope screen: | The ‘curve of the ‘conductivity variation in the. ae 
v2 dark, and the conductivity curves for one- dnd two- sided exposure . Ce 
- double total intensity). — The surface dark potential ‘can be determined ~ 
_ from the former, the steady photoconductivity is determined - from. the. 


“the: effective lifetime-and surface recombination rate are determined if ~ 
“the calibration coefficient (which is determined from the secovd and third 
-gurves) is known. The theoretical considerations are based on. the > fodmule. 


- for. the’ surface recombination ‘rate 


Dees 
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square. light pulses of» equal intensity: put different. repetition frequency. c 


ordinate difference between first and second curve. From) this difference, : 


re wepeewafeeabe 
ate) a) eR) 


Uh Shave: YS as the. surface ‘potential . in) a. | recombination | via ‘eonters. of 
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concentration } x, with energy levels ey = ‘Ey Bes oy and are the hole. 

and electron trappi ng. constants, ns and - Po ee a balanced volume. ~ 

“concentrations of el ectrons and holes: 6 -a2 4 oP ae ‘the Anjection level 
py 


oe Re P J ” n,/n53 afk? - 3 in 2 a With increasing iy "the position ; 
of the maximum of the curve 5 = = (t: eis shifted from ee 2 +. in ‘A (for 


smell $). to Yates o fet for par ee s. 14 () is: wetiten in the | form 


: eo 
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large & 8 é decreases: with’ increasing 38, if 4 (A4X ")> en( 
"with a further. increase of. é, s approaches the value 8 fs - Nis % reas ee 
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hare 3, ta the surface recombination rato for small & ‘the ‘variation, of 


tha) Sinn surface recombination rate with ‘the injgotion ‘level. “vecomes:, 
manifest. (4): shows that also at. relatively small the, maximum Aree 
oe gate’ decreases: with the. Anjeotion level if 3 (A+) 

ode on(—t=19), and, Anereases. with: the inverse sequal sign. . “With - 


E 
a: and 


max 


In the following, “these Romalte: are ‘applied ‘to ‘practical cases. ve éompariana 
“of the theoretical results with the experimental ‘ones for the two extreme 
“values d= 0.4 and $ = 4.3 showed good agreement. ‘The authors thank - : 
Ae Le Vol'sk, Member of Warsaw University, for assistance and eavice’ | a f 
“Mere are 2 figures and 8 references: 6 Soviet-bloc. and’ 2 ‘nén-Soviet-bloc. » 
“hoe yeforences to the English-language publications read as follows: » ree 
Ra He Kingston. Semiconductor Surface Mindat Pe a a G. Dousmanis.. a 


od. Appl. Phys. 40, 2, 1805 1959+ Se. Peer etter eee 
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“ §/4 </61/003/011/010/056.. 
“AUTHORS: Rzhanov, A. Ve, and Neizvestnyy, I. Ge: 


_ PITLEs The influence of molecule adsorption on germanium upon the 
ae parameters of the surface recombination centers. i 


"PERIODICAL: Fizika tverdogo tela, V. 3; nO» 115 7961, 3317-3323. 


TEXT: The authors have already published several papers on adsorption. --~ 
“effects. They have shown that the density of recombination centers depends 
“in-a compensative and reversible manner on the polarity of the adsorbed 
“molecules. The fact. that. the surface recombination centers are neutralized 
- by adsorbed molecules could ‘be. explained on the assumption of chemical or 
- electrostatic processes taking place between’ adsorbent .and recombination.” 
-eenter. In order to find out which possibility really holds,the authors: 
used a field effect method to study how the recombination parameters change | / 
“when adsorbed water molecules are substituted by ether or benzene. The 99% |. 
surface recombination rate, and: the charge. trapped by .fast surface states) 7 
- were recorded as functions of the surface potential. For this purpose the. 
rarmanium samples were placed ina mica holder with transparent electrodes. aa 


GR Sah cee Te ee 
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providing a transverse field independent of the Ligqnid investigated. The. af 

whole arrangement was placed in a special thermostatic vessel. The surface ae 
recombination rates as functions of the surface potential Y with and. - 
without heat treatment of the specimens are shown in, Figs. 1,2. The. 


trapped negative charge was found to increase with fnereasing Yina °° 9-4 ee 
-weakly non-linear manner; after heat treatmen- (500°C) the increase #as- nA : 
more rapidly. The maximum surface recombinatin: rated were found to pe mer 


‘between 820 cm/sec (3.4 kT/q, c. f. Fig. 4) and 1650 cm/sec (3.0 kP/gh- in EP 
benzene and between 460 cm/sec (5.5 kT/q) and. 2100 cm/sec (652 kP/q) cine os 2 Oe 


“ether. From the experiments made with benzene it was found that. in the. 
nonpolar benzene the surface recombinetion centers are activated in the = 
same manner as in vacuo and that the characteriatizs af the recombination... 

~.eenters are in no way affected by benzene, In ether, which is weakly | Un Se 

polar, the surface recombination centers are activated in the same manner: | 

‘as in.benzene or in vacuo. Adsorption of ether leads only to a shift ers, 
the maxima of S(Y.) (Fig. 1) from +3kT/q (where they are for benzene of 


vacuum) to.+ 6kT/q.- The results. indicate that the adsorption of ether on 
‘germanium is a physical process. The interaction between ether and 
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: Beeattua tig piely. ‘Gleétrcatatio,” There. are 4 figures; ‘1. ‘tables. “and. 6 
references: .. 5- Soviet. ‘and’ 41 non- -Soviet. The latter reads. as. follows: 
le Lax. Phys. ; Rev. 114 j Ho. 5, 1202 5: 1960. pase ee is 


na ASSOCIATION “Fikdcheskiy “‘dnetitut ii P. Bre Lebedaya: AN’ ‘SSSR. ‘ibenva: 
set ae (Phyetos | Institute Amend Pe Beshebedey AS" Uses Hopeas) 


"simian! sey 22; 1964 


Fig. 1.0 ‘Surface “pooch nation sats as 4 @ function o of the surface: potential, 
eee “before. heating ). ‘and. after heating at 350 °F: (2) 400° °K Gs 
4507 K (4) and. 500° K (5): in’ sien eee 


“Fig. 2. the | same. ‘for penzene, 
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“AUTHOR: Bzhanov, A. Ve 
PTTLE: me statistic’ pe i sconbins tion in the éapture: ‘of: carriers onto | SPS 


excited levels ofa recombination center 


a8 


"PERIODICAL: Fizika tverdogo tela; v- 5, moe 125 1961, 3691- 3691 


‘TEXT: ‘The gtatistics of carrier capture and }ecombination: in a none 
degenerate semiconductor ig studied for the case of a single- -charge © sae 8 
recombination center with one ground state and one. excited level each - for. 
; ~ electron and hole capture. Ttiis assumed that the ‘carriers, are captured — 
1 ce ELOP the bands onto excited levels of -the recombination center. The electron 
and hole. pines into the excited levels: of ‘the recombination. centers are 


cor, Ae n- nn oy of ig)/qnolea!® to ae Ale and. 


etn: : 
a = cy r mers p- Ny Po? col Meg)/ Sy Don iB a rT: pd respectively. 
: ‘concentration of “Tecombination centers. ith an: electron in ‘the ‘ground 


os 
u" 
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32085 ease oe 
, 8/181 foros . 
Statistics of recombination in the Siege te -B1C8/B eae my ee. 
* gtabe Caries of holes. on the excited level) Ls concentration of 


recombination centers with an electron’ on..the excited level (capture of.. 


electron, =' conc. of rec, c. without electron in their ground states. 
ue 


(electron capture on the excited level), Ny = conc. vor rec..c. with a 
Mis OE F oe 
hole ‘on their excited levels .for hole capture. nye ay = Neer 


The subscript ° indicates equilibrium concentration. The ‘r's-ere the 
transition probabilities, A general expression for the’ recombination rate 


tions are equal. 


; es NCC (np = = -nopo) 


Slice ln Leer Leave al Fre cen | : oe foe Ga) 7 : : 


This expression goes over into the Shockley- Read relation (Ref. 5 see: 
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below) for smali pdeceton levels and the conditions aye sate j 
‘Dew, “Pt gs and >, are the electron and hole concentrations, 


*espectively;, in the bands where the Fermi level intersects the. excited 
level. The abcve condi itions involve the ee es the carrier 


lifetimes on the excited levels ie ™% «(107 ae wy Sec However , 


these conditions do not always anpiy E.. I. Adirovich: is thanked for 
discussions, Yu, V. Gulyayev (FTT, 21 NO. 2, 382, 1961) is mentioned. 
There are 1 figure and 7 references: 3 Soviet and 4 non-Soviet, The — 
4 references to ‘English- ~language publications read as follows: Ref, 13 ee 
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‘Lising Bhabha’s theory of mesons (ef. Ce Pe 33, ate 
(tnesotrons, barytrons, heavy electrons, ete} in’ whieh 
theiy wisve fnietions are represented by fasr-almenstonat 
veetors, Re cules. clfcctive crave sevtions lor the follows 
> ing processes: (2) formation of meson paits by the high: 
energy radiation in the neighborhood of heavy aucles; 
. (2) photo emission resulting from the scattering of mesons 
by heavy nuclei; : (3) formation of single mesons resulting 
from the transformations of heavy elementary particles 
siteles the action of high-energy radiation. Rs. 
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. PHASE I BOOK EXPLOITATION. F: SOv/4610 
— iaidagred. Arkticheskiy i intarkticheskty nauchno-issledovatel 'skty institut es 
as Arktiki. A Antarktiki;. ‘sbornik statey, = 3 (Problems of. the pouude 


-and Antarctic; Collection of Articles, No. 3) Leningrad, ‘Izd-vo | "Morskoy 
transport," 1960. 119 Pe 500: eophor printed. [Xerox copy] 


. Sporisoring’ Avoticden “ArktAcheskty a Antarkticheskiy Natichno-daeladovatel” aki? .7- eed 
institut Glavnogo opEaicen Je Severnogo morskogo puti Ministerstva more kone en 
“ flota SSSR. : ; : 


“os Resp. Ede: Ve Ve Frolov; Editorial Board: L.L. Balakshin, AoA. Girs, P AS ‘-Goraiyenko 
(Deputy Resp. Ed.), 1M. Dolgin, L.G. Kaplinskaya, A.A. Kiriliov, Ye.S. Korot- 0» 
-kevich, V.V. Lavrov, 1.V. Maksimov, A. Ts 01’, i. I. Poznyak,. and B.V. eis Pee ek 
Tech. Bd. L.P. Drozhzhina. eee 


. PURPOSE: This collection of Beticies is intended for Seapiees and te eohhy ie 
cists, particularly, those interested in the problems of: the Arctic and Ants. °: 
arctic. 7 


” ‘ COVERAGE: This publication of the Arctic and Antarctic Scientific Research Ine oe 
=: stitute contains articles on the water temperature in the. Arctic. Basin, the. 
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- Problems of the Arctic and Antarctic (Cont -) ae : - S0¥/4610. 
‘tides of Arctic seas, the structure of Arctic cyclones and anticyclones, 

_ radiosonde measurements of temperature, the determination of ice thickness - 
by dipole electromagnetic methods, and: magnetic activity in relation. to - 
geographical longitude and latitude. No personalities are mentioned. 

References follow each article. ae ape | 

~ TABLE OF CONTENTS: 


ceosyoher,: K.A. Heat Content of Atlantic Waters and Heat Expenditure in the 
- Arctic Basin = oe. 


-' Maksimov, I.Ve Long-Period Lunar-Solar Tides Along the Coasts of the Arctic a 
“Seas: yee ee 


~~ Ryghakov, L.Yu. Use of Vortex ‘Guna Equation for Prognostic Purposes ee 
_. Knyazeva, V.I.. The Problem of ‘the Vertical Structure of Aretic Gyalores 
i Gavrilova, L.A. Structure of Winter Upper Level anticyolones in the Arctic 
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“ QITLE: | Mee : Pecaliavitice: of the. eaaparaturs ‘condi tione:4 in the Neuer. 
Co Sg tratosphere. and their. connection with the _Sropespheric 
- _peirealation : : me 
“PERIODICAL: —_—Referativayy” dius roel. Geofizika, ‘NOs oo 1961, , 14 


“abstract 9B133 (V ab. Probl. Arktiki i Antarktiki, no. 
ek Ley Morsk. transport, 1960, Sete) Pei 


EXT: Results are given ‘ter analysis ‘of the ‘temperstare ‘course in- oe 
the lower stratosphere over the central Arctic and the connection of. this — 
. course with tropospheric processes. Two: provisional temperature sections 
_-. for the winters of. 1954/55 and 1955/56 were constructed from the data of. 
the ‘drifting station "Severnyy polyus-4". (North Pole 4). In the first 
-.ease it appeared that heating which occurred in the troposphere on the 
‘invasion of warm air-masses from the Atlantic brought about cooling in. | 
the stratosphere. In the other case, cooling the stratosphere through 
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Concerning the article "Mounting of wire broadcasting pete orks “andl electric 


: Re te transmission lines ee Paes . ae aes t mute) 


- Patrin). 2 : Gouge '— ur 
° Belomorska: a elektroset' Karel 'ekoy ASSR ¢ ae: 
1 seme ‘Groznyy (for Yeremchenko)e— 3. .Glavnoye oprevlente | 
elektrifikatsii sel'skogo khozyaystva, Ze Groanyy (for yon Y ° ie 
4. s-- Tuymazaneft' (for Bakhir). 5. Darnitskiy setevoy rayon Ugo oe 


gheleznoy dorogi (far Dekapolitov). 
i plectric ties Gee susaa) © Ser aauaa lines—Poles and towers) | 
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Subject ae) USSR/Engineering A oy Satine eae 
Card 1/1 Pub. 107-a - “9/12 
-). Author sc Ryzhakov, Vv. N., Eng. 
tle” : a First welders and - shipbuilders conference in China 


Periodical : Svar. proiaec. eae 30, N 1956 


: Abstract : A brief report on the conference: held in Peking, ‘China 
ats last March (1956). Some 139 delegates of. 45° plants and- 
enterprises gathered to listen 24 reports on welding — 
technology and related subjects, and. another 900 pers. 
sons visited the exhibition of welding craftemanship:" 
during the converence. 


Institution : None 


: Submitted : No date 
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NARSKIY, Sergey Aleksandrovich; 
NAZAROV, M.I., red. 


ases as acet lene substitutes in welding] Prime- 

(Using geaes os sooty atsetilena v svarochnom sine 
_<-gtve, Leningrad, 1963. 21 p. (Leningradskii dom ane | 
~ ‘uehno-tekhn. propagandy . - Obmen peredovym oye 3) 
Svarka, rezka 4 pelts metallov, nok) (MIRA 3 
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2 Subject wg e USSR/Engineering Penk F ee 


Card 1/1 Pub. 11 SAO ia a : 

- Authors ~ Kolenda, B. G. and-Ryzhakov, V. oe 

HS oak © ER: re ae « camsinrrzat ae ESTER DANO OR ISS aad eee 
~Pitle *. . 3 Technical conference: on welding in shipbuilding 


Periodical :  Avtom. svar.,. #5, 55-99, $-0 195% Be 
. Abstract : General review of the 24 papers’ presented at the Conference | 
ets : : on: welding in the shipbuilding industry. The Conference Was 
sponsored by the Central Scientific Research Institute and _ oR 
220 representatives of 54 organizations participated. The. : 
theoretical: and practical problems on automatic and semi- =~ 
automatic methods of welding were discussed in reference. - 
to the structure of ships, boilers and machinery parts. 


‘Institutions: Academy of Sciences, USSR; Main Administration of the. | 

= ace Ministry. of the Shipbuilding Industry; design bureaus of 
various shipbuilding works ; and 3 engineering institutions: F 
Moscow Higher Engineering College, Leningrad Polytechnic) 
Institute and Leningrad Shipbuilding Institute. We seat 
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: : onary : : oc oo -- the sanple was allowed to rest for 10-15 inn. Molariza- 3 
Spontaneous polarization of polycrystalline cree oe de tion it Weak fiekts appears increased, amd! funees, reshiisal 
barium team ORS 0. as scion) oie ERs Lorraine and certs si are ytd page ine 
¥ a Oe . = =s i Ae - “ aed a : al > a > 
, aie ae ae the spontaneous polarization of seignetto-"-. Se rime te the Hgieest gt 35 <yi/em:, These : 
elertrics from the observed total polarization 7. the none 72 > Cffects dixippear at the Curie point. At room temp., the 
hnear dependence of the induced component of Pon the 000 somples fuse their “memory” of the previous polarization 
Ades field strenguhe Aorist be taken inte acvount. Come gully ina matter of days. _A qual. interpretation of these 
trary to accepted assmmptions, that nontinearity occurs.” altereffcets is given on the basis of consi erations valid for. 
tte the neighborhusd of the iliclee. Cisie: point, even in single crystals, td feating, for the relation between the 
relatively weak fiekts,oy it that region the cubic term of” ele. const. in the scignettocle. reaion, «and above the | 
the right-hand member of the oO ee ae ES “> Curie point, ¢:, with the nonlinear variation of the in- 
ce 2 on ap pra " onpanely with je is - = es ~.. * as Bs ne sere dd 
Fe ioe Reena ce Pe icunkaleaheve the duced P and E taken into acvount, toa ett be 
Cari joint where spontaneous polarization is absent, NEE BFA), where 0 (0/16 2) (QE — 4eP)/P. In, 
te Pe a he induced polari- | >: pelycryst, Simple, the orientation of the spontunents ~ 
ind, consequently, cannot bat bear on the i ie A TIO; moments of individual single crystals, produced by the Ist 
eationt, © This effect is particularly pronounced tn Ba i's Ee “S pedarization cycle. distppeurs only Cantiy hen the field 


: : . } a ast tncrease 
ad ae Cee the. gain ee. ae com- is removed, and. there remains a resktual anisotropy. im 
pes 1 aware in Rochelle salt, and 10-15° in KH:PO.)- othe sense that the majority of the moments are orgenterd in - 
meee eran of the lielec., hysteresis loops in fields up to. © ““<the direction of the’ field. — In sufficiently strong fields 
. Oneillograms : anys “Synsturing satns of the orientation of the spontancens mo- - 
ments, the polyeryst. simples can be treater is mpiaaisi- 


“as ky Jem,, at the temps. + 1NH, mM N32, 15a he ay 
ae. ‘4 ‘i eae ; 
aint TX," obtained i rodent), actually: how non “inonoeryst., and the above nicthod of culen, of the, spou 
tancous ization is applicable... Numerical catens. of e 


with 20% AlLOh (Curie point 123 ). actually show not. 
inear ineres i ative h P also in the } . 
linear increase of 7” with E and relatively hig a taneous polarization is applicable: Numeriea coless. oh 


t farther than 210° from 


: OE eee AE atl ‘higher temps. above the Curie. 93 Curie point), and of the spontaneous Ps in the range - 
ce Peis a linear function of E, and « const. Min the 2.2.92 100.5 122.89 (below the Curie point), are given for a 
eet ; low the Curie point, it.can be. ©: specific sample. Pet isa linear function of the temp, ina 
oe fairly wide temp. range, 105-128°, below. the Curie point. 


 wiguettoctee. region well be 


votntcluded from the t 3 : : re 5 
xe Haii : snearity of the total P is - At foom temp., Pe of the polycryst. samples is of the order” . 
Hnealy ine ie an usar rds yard: Peeuliar 200 of BK Mare coulomb/sq. cm., ie. less than half of that of 
entirely dete. Oy single crystals (Matthias aud Vou Hippel, C.A. 42, 806A). 
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» Piezoelectric effect of barium titanate. “A.V, “Rehaoy.” : 
(PON. Leberiev Phys. Inst., Acad. Sct. tSGR., Mowe oo. 
Seow). ZAwre! Faspul. Trowel. Fiz 19, BP2-HUIDAY) > 
Unier static conditions, by electrometric mrasurentcnts 
of the potential difference arising on compression, the _ 
> piezovlee modulus du and dis, corresponding 10 stress tp 
plied, resy.,.in the direction of the polarization and per- 
peidicntarly te that direction, was 3.2 X 10-F and 14% 

Sor best, espe In terms of the temp., du apap tes . 
Sy shallow min, at about 60°, chen rises rap Hy toa shirp 
peak ut -the Curie paint, following exactly the temp. 
sirtition of the spontaneous polarization Py. Dynamic 
dletns., fron the difference af = fan i of the resonance 
and untiresarance frequencies of longitudinal vibrations of - 

- bars uf de pe length J, and dielec. const. ¢, with f. and fr” 
etd. by the frequency dependence of the current passing 
through the sample ( peak at about 182 kitohertzes), diz 

so SH pif? was found to vary between 28 X107fand |: 
Tab HT fest The pirzociee. const. k djes, where 
eis the value of eit the absence of stress. is front WS OX. 
pe Ft FA Te Leyte Consequently, BaTiO, is usable 
with advantage in piczaclee. devices of the type 0 : 
Spirrocter, inicrophene ane foudspeaker.<: In terms ote 
the temp., fan d remain approx. const, up toaheut 0’, 
butte difference of the abe. currents in resonance anid 
tite sMnsnce Lecreiecs with rising temp. N, Thon’: 
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a tor electronic. instruments; some pro : 
(Sentcontuc technology of germanium diodes and” triodes” (collec- 
tor of translations). . Poluprovodnikovye ‘elektronnyse pester 
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re Bre ee (Gorsantua) (Blectronic apparatus and a appliances) 
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‘USSR/Physics - Semiconductors . 


Card 1/1 —=- Pub. 153-27/28__ 
“Authors : » Paramonova R. and Rzhanov A. _ 
‘Mtle .:. -Relation of life. span of excess charge carriers to concentration of 


equilibrium charge carriers 


Periodical : “ghur. Tekh. Fiz., 25,.No 7, 1342-1343, 1955. 


Abstract : ‘The stability of recombination centers seems to be confirmed by an experi- — : 
- mentally deduced linear behavior of life span VS. the value of reverse con-...” 
centration of equilibrium charge carriers. Such straight lines were obtained | 

from the study. of germanium single crystals. Data of these crystals are tab-— 

- ywlated. -Two. US references. : : NRE Ri See a 


Institution: ~--- 


- submitted : March 22, 1955 
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amplification coeff, at low currents (1-a) is 


nf the base thickness JV, indicating the predominance of 
surface recombination. 
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: USSR/Physical Chemistry - Crystals, B-5. 
| Abst Journal: Referat Zhur - Khimiye, No 1, 1957, 250 
| Author: Rzhanov, Lae ; 
“Seatatutions None | | 
a ; patie: ; The Effect of Impurities on the lifetime of Excess Carriers ir 
Germanium oe | | 


e Original ; ~ 
: “Periodicals Zh. tekhn. fiziki, . 1956, Vol 26, No 7, 1389-1393 


Abstract: In single crystals of n-Ge containing impurities Sb and Bi-end single : 
Doss erystals of p-Ge with In impurities, the lifetime of the carriers is 
inversely proportional to the concentration of the impurities. tt has 
peen found that in single crystals of D- and n-type Ge, the recombina~ ASS 
- ion zones are largely located in 2 different portions of. the barrier 
~pegion: in the lower half, for neGe and in the upper heif, for p-Ge-, 
On the basis of the. values for the energy of activation of the residual 
impurities in n- and p-type Ge, the conclusion is made that guper-pure - 

Ge contains Ni and Au. . : Lee 
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USSR /Physical Chemistry, Crystals, — B-5 
= Abs J ur : Ref Zhur - Khimiya, No 8, 1957, 25947 
ALY, -‘Rzhanov, I.G, Neizveatnyy, VV. Roslyakov, : 


Study of Surface Conductivity and Surface Recombination is 
of Germanium Specimens, whee bees 


Author: - 
'- Title 


on ae 


Orig Pub : Zh, Tekhn, fiziki, 1956, 26, No 10, 2142 - 2153 


A correlation was established between the changes in. the s 
surface conductivity and the speed.of the ‘surface recom- . 
bination on Ge specimens in changing gaseous medium (dry, 
humid and ozonized 05), It was shown that this correla- — - 

tion is caused. by the change of the surface.potential, the’ 
magnitudes of which were evaluated depending on the spefi- 
“fic conductivity and its type, The results agree with ~ 
the existing sufface model, - 


os ‘Abstract 
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Translation from: Referativnyy z 


purnal, Metallurgiya, +1958, Nr 4) 9 186(USSR) 


AUTHOR: Rzhanov, ‘A, vO 


sae ee ee ere 


TITLE: : ” ‘The Effect ‘of Impurities on the L 
- Carriers in Germanium (Vliyaniye primese 
izbytochnykh § nositeley. zaryadov Vv germanit 


ife of the Excess . Charge ag 
y na vremya zhizni ie 


PERIODICAL: Vv sb. “Vopr. metallurgii i fiz. poluprovodnikov. ‘Moscow, 


N'SSSR, ‘1957, PP 133-137 
ABSTRACT: bibliographic entry. See RzhMet, 1957, Nr 6, abstract. - 
ast ya LOTS _ aoe 
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AUTHORS: -. eee ere Ve, Hovototskiy-Viasov, toe Bey 57 21123/33 = 
: Bea nae NSLS TERERYT 9 Tr: Cor tec eee se eek ae ey 
TITLE: study of the Field Effect. and | surface meceubiant con in. ‘tGermani-4 oe 
igo’ um Samples © (Issledovaniye effekta_ Eee i pes cr rings? ey rekom- 
~binatsii v ‘obraatsakh germaniya) ee ere ee 
PERIODICAL: Zhurnal Tekh. Pin. 1957, Vol. 21, oc: the ‘PP. ‘2ago-2450 (wssa) 
ABSTRACT: | the: ae oaae “of the; present. paper. was ‘the: “gheck: Be the: cauepeigh: 
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of the invariability of the. ‘surfac e-recombination- -centres. in the. 
course of a gas cycle™ as ‘well. as the ‘maintainance. of: the depen- 
dence of the surface recombination velocity. on the electrostatic 
surface. potential by way..of experiment. oA parallel investigation 
of the surface recombination and of .the variation of - the, conduc- 


tivity in the case. of an-action: of the electric transversal field 


(field effect) in different gas ‘atmospheres ‘facilitated the de- 
tectién that under the influence of ozone new "rapid" surfacepta- : 
tes a part of: which is: connect gd with the recombination develop. 
on the germanium.surface. Assuming that in consequence of the in- 
fluence of the ozone. “two energetic: position | states are intro- _ 
“duced their density and the variations of tne density according © 
to the time after the ozone ‘influence were computed and the ef- 
fective electron capture cross sections ‘of the deeper lying re- 
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AUTHOR: 


PERIODICAL: 


ABSTRACT: 


_ number of problems being in most rapid development.’ The. 


_Rzhanov, A. V., Gandidate of Physical and | BN 


: Sunmer Course of the rateriattonel School. of Physics in. 


: Thepday 6 eptember 26,2002  CIA-RDP86-00513R001446520006-3 
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Met penattoe! Sciences 


Italy” (Kursy tpvermarsonay Noy fd alohaskoy abely, v 
Ttalii) ; 


Testnik AN SSSR, 1950, /. Nr 2 pe 87-00 (USSR). 


Several years -age an “Tatesha tional School of. Physics. was. 
founded by the Italian Physic§ Society, which every “year 
holds a summer.course. Every. course is devoted toa Problem 
of. modern physics, which, as a rule; is. selected’ fron the. 


summer courses ‘take place at Varenna, a health: resort. 
near the Italian-Swiss. border. They are. arranged. for ‘thes 

vacation time of universities and of. scientific: research | 
centers. This: circumstance, as well asthe high prestige of. 
the school, facilitates the. invitation of well known ae 
speci aitets from different countriés. The author of. this. 


paper. also participated:as a student: during theperiod peawhs 
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July 14 to August 3, in the 5th summer course. This. course 
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Sunmer Course of the International ‘School of ‘Physics in a 30° 2521/49. 
Italy See 8 Sen eee ey an 


was devoted to. the physics of solids. The ‘program consisted i 
of three parts: The quantum theory, the structural defects of ~ 
solids, and the properties of semiconductors. 26. scientists i 
from. various. countries held lectures and seminars. Among. 
others, the following scientists gave ‘lectures: as Professors — 
-@. Bruks (USA) and Ns Mott (England), D..Bardin and a 
collaborators (USA), the profe.30r F. Zeytz (usa) and 
F. Franck (England), professor G. Fen. (USA), eodfecsar « So 
CG. Busch (Switzerland), Doctor P. “Beren. (France), 0. “Madelung” 
(German Federal Republic). Concluding, the author- states, that — 
“the close: contact of all. ‘participants in.a “gmail town promotes ~ 
‘an inofficial ‘scientific intercourse, . which: was: of at: least | ee 

the same profit asthe. courses themselves. It was possible 
to establish much closer scientific contacts than itvis: 
possible during conferences and’ congresses. of short duration. 
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Capture cross. Sections of ‘the surface Recombination Levels 
in Germanium (Issledovaniye energeticheskikh polozheniy. aeers 


4 effektivnykh secheniy zekhvata poverkhnostnykh 


vekombinatsionnykh urovney’v germanii ) 


" PERTODICAL: ghurnal tekhnicheskoy fiziki, 1958) Nr 12; pp 2645-2656, (USSR) 
“| “ABSTRACT: an investigation of. the surface wecosbination levels occurring 
\ heating the germanium samples in vacuud &© - 


pecause of .the action of ozone upon these samples was carried | 
out. Preliminary data ‘on the temperature dependence of the | 

energy levels: and of the effective. capture cross sections wher” 
‘a-hole and an electron are captured by these levels and the. 


dependence of: thes 


ee 


tron are cep etree on the crose-field empli- 
: tude were obtdined. The supposition 3% S°pt ae 


“charges captured at the"slow"levels at the surface have a 
chergesrable influence upon the character/0t; 

recombination levels. From this supposition is deduced that - 
aun neture of the recombination levels occurring > 
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Tnpeati carter: of the. me. hepers: and of the. =. - SOV/57-58-12-1/15 = 
Effective Capture Crogs. Sections of the Surface Ce ie RE he ee 
Recombination Levels in: Germaniua 
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heating in vacuum ‘is: the same as the nature? of. the Vavele” 
-caused by the action of ‘ozone. A considerable parallelism - vars 
between concentration and charge of"slow"surface - levels and eee 
, the concentration of the recombination levels was found. EL os 
"There are. 9 figures, 3 tables» dnd-10 references, 3. of which 
are Soviet. oe oe 


’ Fizicheskiy institut imeni- Pp. ON. ‘Lavedeve AN: SSSR Moskva. abd 
(Physics Institute imeni P. . Lebedev, AS USSR iMpscow) 


" December 28, 1957 
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Surface Recombination by Means of the Change of Semiconductor 


"AUTHORS: Bzhanov, A, Vi, Arkhipova, I: AZ, 57 -28-5-23/36 © 
a ee Bidulya, Ve No tte te Spee 
oe TURE OS. onthe Applicability of the Method of Velocity Measurement of 


| 2 Magnetic Field (0 primenimosti metoda ‘izmereniya 
.-  skorosti: poverkhnostnoy | rekombinatsii: po izmeneniyu soprotiv~ 
- leniya poluprovodnika vy. magnitnom pole). SH Titian: pee PE ee 


Resistance: in 


PERIODICAL: Zhurnal) Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr'5, 
ae as pp» 1051-1052. (USSR) gle fee) x the SPAN ene 


ABSTRACT: . In the paper by Zhuze, Pikus and Sorokin (Ref 1) a new method — 
oe eh _ of measuring the surface recombination velocity s by means of 
the modification of the resistance of a thin semiconductor san-_ 
ple in a magnetic field was. proposed. The author of this letter. 
to the editor employed the déscribed method in the investigation 
of the modification s ‘according to the change of the electric 
surface potential. The measurements were conducted with two dec” 
_ vices. One served for the ‘measurement of the constant component. 

Fy, one of the sample surface, béing subjected to the action of 

a - constant transverse field or of various gas media. On the 

Card 1/2. other. device the voltage of the doubled frequency E,,, Was mea-— 
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“on the Applicability of the. Method of. ‘Velocity Measurement | “: 57-28- 5~23/36 
“of Surface Recombination by. Meane of the. Change: ‘of Semiconductor. Resistance 
“ina Magnetic Field one : nee 


of a sirnuscidal transverse field with. low frequency. The ob- 


This can be seen from.a direct comparison of this: method: with 


~~ ASSOCIATION: . Pizgiche:skiy institut im. P.N. ‘Lebedeva. AN ss8R,, Moskva 2 (oseox, 


_ December. 28, 1957. 


sured, ‘one of. the. surface media being ‘gubjected: to: he. ee a 


tained results show, that the method -of :measuring -the ‘surface 


‘pecombination velocity by means of the modification of the con- =. 
. ductivity. of. the = sanples ina “magnetic field yields correct va- 


lues. of aS. at a-modification of. the concentration of the re- = 
combination centers which was ‘also proved by grinding experiments.* 

If s changes. because of the modification oi the electrostatic ~— 
surface potential, this method, however, gives : too low values. 


the bridge method: of. measuring the effective life. The authore ae 
thank Yu.F. Novototskiy-Vlasov for his help. There are- al figure 
and 5 references, 4 of which are Soviet. ; : eo 


Physics Institute imeni P.N. Lebedev, AS. USSR) .. 


ues Si site caps Suetabs properties 


eee 
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and. the energy : levels of -the surface recombination. centers in ce 
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_ (Germanium) '(Blectreas) 
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WOU NIO0 or 61403 
B46} -24) none ees = goy/tar. 49- a A 
~ AUTHORS: Rehanov “KY vey. Moyototekiy-Viasov, Yur Pe. NeizvestnyysT. be 
 RIRLB!: : On. the Problem ‘Goacecning ‘the ‘dature: of, ‘the surface Re 


combination Gentere, on Germanium yi 


- PERIODICAL: Fizika ‘tverdogo tele, 1959, ‘Vol a Wr 9. PP un = 17 (0898) 


= ABSTRACT 1 The authors had siready, ‘found ue. in "1955 that ‘preheating — 
of germaniun samples leads to a considerable. ‘increase in. 
the. surface recombination rate ‘of the surplus charge - oe : 
‘earriers at: about 100 C. The occurrence of new: recombination-— 
and capture ‘centers is explained by an ‘adsorption of oxygen-. 
and hydrogen ‘molecules on the germanium surfaces: To investig- - 
- ate the nature of these centers, one must know their.activ- — 
ation energy and the concentration. limit; one obtains both 
‘from an investigation of the dependence of the center con-.— 
centration on the preheating temperature. For this purpose 
the authors — “eonducted simultaneous measurements of -the sta- 
‘tionary photoconductivity ‘and of the field effect on the 
large signal. The samples were irradiated with square light 
va ans on nerillnoram taken in this connection is shown” in 
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-. On the Problem Concerning the Nature of the Surface © SOV/181-1 9n27/ Be 
Recombination Centers on. Germanium eg RL ee ie 


- gonductivity on the transversal electric field in the dark, © 
the interval between the two curves illustrates the value of 
the steady photoconductivity. Measurements were made on p-type 

‘germanium samples with a resistivity 0 20-25 ohm.cm. The — : 
‘maximum preheating feaperature was 475 K. Measurements were — 
made in vacuum (107°torr) at. 300 K. Figure 2 shows on a semi--— 
logarithmic scale the dependence of the maximum surface re- 
combination rate on the reciprocal. sample temperature. The 
activation energy of the centers, evaluated from the inclin- =... 

ation of the linear curve portion yielded ~ 0.2 ev, thesr 
maximum concentration in the saturation region ~10 /CM@ >... 
When assuming that a concentration increase of the recom- Pei 
bination centers is due to desorption of water molecules, Ws es 

the adsorption heat can be calculated as being 4.5 kcal/mole. — 
“In the samples under investigation the ratio of. the capture. 
‘cross sections for holes and electrons: was ranging fron — a 
2 to 100, the recombination levels ranged between 3 - 6 kT. 
The resulta obtained are utilized by the authors in order to-> — 
aieanca their surface model of germanium and in order to. =) 
on eee ; ; 


-htan 


wo ne er rne erred 


CIA-RDP86-00513R001446520006-3 
APPROVED FOR RELEASE: Thursday, September 26, 2002” CIA-RDP86-00513R001446520006-3 : 


On the Problem Concerning the Nature of the Surface © $0¥/181-1-9=27/31. 
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mechanism. The authors thank S. V. Pokrovskaya and T.I.Gal-. 


kina for their assistance. There are 2 figures. and 4 Soviet. - 


references. - 
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AUTHOR: Rehanove A Vay a, ts ee ee a oe 1 ee 


TITLE: - . Applicability of the: Method of Steady Photossngactivity for. 
- : : Studying the Dependence of the Surface Recombination Rate 
on the Surface Potential \ 


~ PERIODICAL: ‘Fizika tverdogo tela, 1960; Vole -2, Noe 10: PDs. 2431- 2438 


TEXT: An Seperiaental: method: for studying the surface: states of a Petree . 
- conductor is described. It. has-been ‘tested for two years.in the. laboratory. 
The method is based.on the simultaneous measurement of. the steady photo- . 
. conductivity and the field effect for. large. ‘signals. The samples were ir-) 
. radiated with square light impulses following one another at.a ‘frequency of X 
140 eps. The transverse electric field varied between 20 and 100 ops. The 
- conductivity of the sample was observed by ‘an ‘oscillograph (Fig. 1). the 
~ theory of the method is given in detail. The method permits a study of. ay 
"the dependence of the surface recombination rate on the surface potential, — 
a particular advantage.of the method. being ‘the short time interval 1/10": 
os ao second) required for this study. This- is Amportant because of the. 


Th 


: * . 81590. 
sApplicahata by of the Method ie Steady Photo- > 5/194/0/o02/arofre/o5t 
conductivity for. Studying: the. Dependence of. B019/B070 


the Surface Recombination Rate. on | the: purrece Potential’ 


experimentally found variability. of the spectrum of the surface. recom-** 

3 bination centers on a change of the external. medium. The error due’ to: ‘the: 
change of injection | levels and carrier trapping on surface levels. was. 
estimated to be small. It is found that the method is applicable for. en) 


* samples. Yu. F. Novototskiy-Vlasov and I. G. ‘Neizvestnyy participated Aimvcep 
“.the development of the- method. There are 3 qieures and. te Telorenpes eer 


5 Soviet, 6 ‘US, and 1 British. a 


~ ASSOCIATIONs Pisicheskiy insti fas ue ‘Pe: Xe Lebedeva AN. SSSR Moskva. 
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injection level. It ‘has been checked in a number of studies of germaniun | of : 


N. Lebedev of the AS USSR, 


institute of Pm asics imeni: Pe 


1960 os 
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me: - 5004/3056 
“AUTHOR: _Rehanows Ae Vay candidate of f Physical and 4 watnosaticel 
eee Soiences ce oe ee 
TITLE; ae Conference on ‘the Physics of fideo 


PERIODICAL: ‘Vestnik Akademii nauk SSSR, -1960%Mo. 1 12a PP. 46 - 48° 


“OREXT “The present paper: is. ‘a enore. ‘of the ; Conference: on ‘the uhyelea’ of 
--. Semiconductors ‘held at” ‘Prague from August, 29 to. September, Pe oe was ; 
organized by the® ‘International © Union of Pure’ ‘and Applied Physics» with thes of 
--» support: of :the Czechoslovakian Government. and. the UNESCO.:: “Besides” a: 
plenary. session, the: Conference worked in 16 sections and 5. discussion oe 
groups. Mention ‘is ‘made: of the: section: of: the ‘band structure of. semicon- ° 
.. ductors, .the section of recombination effects, the. section. of semicon- — 
» ductors of. complex. structure, The following” topics. are mentioned as:hav-- 
.. ing ‘been dealt. with: ‘Calculation. of the energy spectrum of crystals .by a 
: means : of a computer; the. problem of "hot" electrons . accelerated by means 
“of strong. fields; tunnel effects; the optical properties of. semiconduc- 
tors: and excitons; surface phenomena, ibaa by E. Antonéik, ee 
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Conference on the Physics of Semiconductors $/030/60/000/012/o08/o18 
. Dios te Te fee, ee a BOOM (R056, oe 


K. Koutecky, and M. Toma8ek (Czechoslovakia). et al.; the study of the 
state of impurities by means of the resonance method, properties of ion. 
crystals. Among Soviet scientists, A. F. Ioffe is mentioned, whose lec. 
_ ture was published in the same number of this periodical... F 
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RZHANOV,, A. V., Dr - Phys-Math Sci.  (dige) "Investigations of 


een ae 


: ae Some Electronic Processes: ‘on: ‘the Surface of Sermanion, Kiev, 1961. 
ag po. “(Combined Scientific Gounci1 of: Institutes: of Hane 
matics, Physics, Semi- -conductors and Metallic Paystes, Acad of 


Sei, USSR) , 170 cop sles” (et Sapp; lee 61,. 248).: 
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| | S/194 /62/000/002/067/096 ae 
‘Differential resistance of. ~ . D201 D301 Rakes 


oo graphs of the dependence of. ‘Rg on VV at different temperatu- 


res are given, together with log, Rg on the reciprocal of tempera- 


~~ also en on typical diodes and diodes made. of: germanium with a. 


ture (29%) for various voltages. ooae a. table of values of activa— 
pox ae 
tion energy calculated from “graphs ‘of semiconductor diddes made. of: 
“material with different specific resistances. Graphs of dependence - 
of: log .t p&p - lifetime of holes) on- reciprocal of temperature are es 


lower specific resistivity. The graphs show. the values of activati- tes 
on gs eos at -low temperatures» ‘and: those for temperatures “high 


: er than 40 6 (AB ay It is shown that tne whole set of experimental » 
data may be successfully described by the formula of Kyiv. Tolpygo- oe 
and E. Le fi gsias (see znt Fiz. 1956, XXVI, Tiss tf one assumes in- Sh eee 


a =.T,, e , ‘provided AE = - AE: at low and AE = AB. at. high ‘tempe- 
atures. It follows from this formula ‘that Ra increases. with de~ 
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"creasing specific resistivity. As an erent. R, 


d-: cis ‘given in the 
aoe of graphs for diodes with. different specific resistivities. at 
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le # ee 05 /029/042 
ae aed ee a. B108/B209 me pei 
0) AUTHORS: |  Rahanov, A. V. and Plotnikov, As Fe. 

 QITLE: The surface levels in germanium according to data on the’ 


“ photoconductivity in the i frared range of the spectrum © 


PERIODICAL: | Pizika tverdogo tela, ve 3). n0- 5, 1961, 1557-1560 


-- @EXT: The authors measured the photoconductivity of Ge samples which were 
illuminated with intermittent light from an WkC-12 (IKS-12) spectrometer. 
The amplified circuit equipped with phase detector had a sensitivity of the 


order of 0.1 pv. The 20 ° 5 *-0.4 mm? large p-type samples had a.resis- 
tivity of 25-30 ohm.cm; measurements were performed: in a cryostat with:an. - 
-. NaCl. window at a. temperature of the samples of about s0°K. ‘The vacuum was’ 


of the order of 10-4 mn Hg. The results of measurements taken in a range 
. ‘between the edge of the principal absorption band and 3.4p are shown in the. 
‘accompanying figure. The results agree* with those of other studies insofar. 
-. ag the concentration of the surface levels and, accordingly, the photocon- — - 
- duetivity increases with the temperature of preheating up to 500°K, “but ip lee 
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@he surfaze levels in germanium:...° .. > 5B108/B209. 200 ese 


- decreases (at energies of the light quanta lesa than 0.5 ev) when previous- 
ly heated to 600°K. “The effect: of preheating and of elemental .oxygen leads* 


“to an increase in the concentration of surface levels of one and the same. 


-. type. The results obtained prove the existence of discrete surface Levels oo: 
near the middle of the forbidden band. The rise of photoconductivity at = > 
quantum energies of 0.38-0.4 ev. corresponds to an electron transition from >. 

‘a surface. level about 0.04 ev below the middle of the forbidden band to the. 
‘conduction band. The subsequent decrease in photoconductivity may be exm 
plained by an electron transition from the valence band to a surface level © 
“about 0.06 -ev above the forbidden band. . The holes arising therefrom under- 
go quick recombination with the electrons in the conduction band.. Thus, 4. 
. negative photoconductivity. must correspond .to this process if it takes... 
“place. In order that both phenomena appear together, the Fermi level*has /00° | 
to be 0.02-0.04-ev. above the middle of the forbidden band. :‘The decrease in ~ 
photoconductivity may also be related. to a decrease in the absorption coef- ~~. 
ficient... Finally, the monotonic rise in photoconductivi ty at energies © 
above 0.42. ev is evidently due to a system of continuous, surface levels. 
 Preheating at 600°K changes not only the. concentration put also the charac- « 
ter: of energy distribution of these levels. eran 


The authors thank 
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Re S: Vavilov for his-assistance. 
oe Soviet- bloc and 5 ndn-Soviet-bldc. 


ASSOCIATION: 


November 28, 1960 


Fig.:. " Photoconduc bavi ty. (ordinate « ‘axis; 
ep eey units) -v 8 


~- Sexeiting | light quanta (abséissas: hy ins” 


ey and A in B). 


Se estuae tee. before heating, 2.= af ter 
heating to 400°K, 13. - “500°K,..4.- 600°K, 


“(5 + after the action'of a Merenaee 


ee discharge at low pressure. . tee 


inp emaramrenectinenente top 
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sk ee ee a 5/181, 61/003/006/009/031. = 
ey S00 ey A POR oe BIN BED Te Mi eee 
AUTHOR: —- Rehanoy, Ae Ve ge 


‘TITLE: Changes cf the gurface sharg2 on germanium during heating: — 
Ne of -specimens in-vacuum 


“PERIODICAL: Fizika tverdego sake, V2 3; nos 6s 1961, 1718-1722 


“TEXT; Experimental results. obtained from studies of the surface-charge_ 
properties of germanium ere discussed along with affects exerted on them’ - 
py heating, adsorption and. descrption, and ethers. Morecvers it is shown. 
“that changes, found experimentally, of the total surface charge during - 
heating of germanium in vacuum are considerably smaller than those one. 
might expect. in view of the change of eoncentration of the fast surface. 
atates. A model of surface centers that takes account of this -factiis —.. 
suggested. . It had ‘been already shown in previous papers {Rzhanov et alee 
PTT: I, vy pe9 21471519593 FIT TIT, ayp.3+1961) that heating in vacuum leads. 
to a considerable eoncantration increase of the so-called fast. surface... 
states. To explain ‘this, the water molecules in the oxide. layer were." 
assumed to neutralize the surface defects acting as recombination ore. 
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Changes of ‘the surface charge Ol asi ee aes _ 


fvaoptnes entees During. honttas there occurred a ieuduption. of water 
and a reactivation of the centers; thus, the Concent Tatton of the fast». 
surface states increased, and the surface charge ‘ehanged. On the- other © 
hand, as has been repeatedly shown, the water pectoris adscrbed on-Ge - 
themselves are ‘the cause of a positive: surface charge (slow surface 
‘atatesj}.. The total eaurface charge, — composed of fag? and alow. surface 
states, determines the electrostatic surface potential of the specimens,’ 
from the modificaticn cf whith during. neating in vacuum one may draw 
-conclusions as to the charge and the surface states. A study..of: the 
field effect showed thar ina. -€00d ‘vasuum the accumulaticn. of. surface 
charge under the action of a sinusoidal transverse field is. negligibly 
small. Numerous Ge specimens were examined and it: was established in all” 
cases that the changes of the surface charge were not so great as might 
have been expected in view of the: charge change of the fast surface. 
states (caused by their rise of concentration). Results of measurement -~ 
are ‘collected in the table for some specimens. The absolute: value of.-the. 
charge of fast states is,-of course,. dependent ‘on whether these states 

: eonstrsute donors cr acceptors, The levels Ne, and Ny; and Nt ee 
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dees ribed here in great detail) appears as the likeliest but. not. the only. 
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form two pairs; each pair éorresponds to another. shave state of: one..and:, 
the same center. and, depending. on the vosition of ‘these- levels,’ these 
centers constitute acceptors: or denors, The model of surface: recombina=_ 
tion centers is based. on these and other: ‘axperimental- results. -Tt-igs 
agyaumed in this cennection that at the interfaae between germanium and 
exide layer there are structural defects, whose concentration is con-: 
giderably lower than. that of the. surface atoms. To these defects cor- 
‘respond donor levels situated well above the forbidden band; the - 
eleatron. trapping cress section upon these levels is taken’ to be small, 
‘and oxygen is acnsidered to be: en oes by the defects lightly (and ; 
Teesely). Such defects are positively charged with all values of ‘the: 
surface Totential add sorrespond to siow surface states. Oxygen adsorp— ; 
+ion‘'an such defects is further assumed to have.a considerable effect upon © 
their properties. The carrier trapring srcss section is rendered con- . 
‘siderably smaller thereby due te water adsorsticn, hile the ‘donor level 
‘Lies well. above che forbidden band. . This ezplains. the compensating : 
action nf water (destruction cf recombination states:in Ge). :The model 


bed of explaining the experimental results (of. it. Lax. Phys. Rev, 119,5, 
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1502, 1960). ihre are 1 eahle and 42 ‘yeferences: 7 sevtetcbi oc: and: ne 
5 non-Soviet-bice. The two referenses to the (Englizh-lLanguage. ‘publi cations ee 
‘pead as follows: Ae Many, J. Phys. Chem, Sol. 8, 87, °1959;. WL: Shookl eyy 50 
Jef, Last. Phys. Rev. 107. 2, 392, 1957. : nares 


“ASSOCIATION; Fisicheskiy institut im, P.N. Lebedeva AN SSSR Moskva 
: {Institute of Physics imeni Pe Ns Lebedev AS USSR,. Moscow) 


SUBMITTED: December 26, 1960. 
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— é ae a a : 
"AUTHORS: eae PRghanore Mm VW ‘end Arkhipovey I. “Ae: 


“MILs 


oe PERIODICAL: | 
> mixes The authors cehaee’ ‘on aeesuscgents of ‘the Barrage: reco bination 


They also give a. comparison with the theory. This problem is of interest: 
~'gince today a large number of semiconductor devices: operate at. increased. . 
injection levels (where the concentration . of the non-equilibrium carriers — 
“equals or exceeds that ‘of the equilibrium. carriers) and because it. has . 


authors a method was devised for the combined “study of steady photo-! 

_ conductivity and field effect, which can be.employed for different _ 
injection levels. It is..based on the following principle: ~Acrec faculaes 
"germanium plate is. covered ‘by 2 mica. foils and fixed between two glass * 00° 

plates to the inner surfaces of which ‘the: ena aparest es oxide | electrodes 4 
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ee 


’ Surface ‘recombination, in germanium with raised, “injection 


rate as a function of the surface potential ‘for different injection ievele. 


hitherto not been studied experimentally. In the laboratory of: ‘the ip! 


oa See & 


‘Surface ‘recombination oe 


“are: ‘fitted. A Sinusoidal ‘transverse coltage: is Sere aa ‘thie’ pete piace 
_capacitor. which simultaneously ‘is exposed through - the electrodes to 


“Under these conditions, three curves can simultaneously - be observed. on» 
yebhs oscilloscope screen: | The ‘curve of the ‘conductivity variation in the. ae 
v2 dark, and the conductivity curves for one- dnd two- sided exposure . Ce 
- double total intensity). — The surface dark potential ‘can be determined ~ 
_ from the former, the steady photoconductivity is determined - from. the. 


“the: effective lifetime-and surface recombination rate are determined if ~ 
“the calibration coefficient (which is determined from the secovd and third 
-gurves) is known. The theoretical considerations are based on. the > fodmule. 


- for. the’ surface recombination ‘rate 


Dees 
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' 


square. light pulses of» equal intensity: put different. repetition frequency. c 


ordinate difference between first and second curve. From) this difference, : 


re wepeewafeeabe 
ate) a) eR) 


Uh Shave: YS as the. surface ‘potential . in) a. | recombination | via ‘eonters. of 
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concentration } x, with energy levels ey = ‘Ey Bes oy and are the hole. 

and electron trappi ng. constants, ns and - Po ee a balanced volume. ~ 

“concentrations of el ectrons and holes: 6 -a2 4 oP ae ‘the Anjection level 
py 


oe Re P J ” n,/n53 afk? - 3 in 2 a With increasing iy "the position ; 
of the maximum of the curve 5 = = (t: eis shifted from ee 2 +. in ‘A (for 


smell $). to Yates o fet for par ee s. 14 () is: wetiten in the | form 


: eo 
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large & 8 é decreases: with’ increasing 38, if 4 (A4X ")> en( 
"with a further. increase of. é, s approaches the value 8 fs - Nis % reas ee 
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hare 3, ta the surface recombination rato for small & ‘the ‘variation, of 


tha) Sinn surface recombination rate with ‘the injgotion ‘level. “vecomes:, 
manifest. (4): shows that also at. relatively small the, maximum Aree 
oe gate’ decreases: with the. Anjeotion level if 3 (A+) 

ode on(—t=19), and, Anereases. with: the inverse sequal sign. . “With - 


E 
a: and 


max 


In the following, “these Romalte: are ‘applied ‘to ‘practical cases. ve éompariana 
“of the theoretical results with the experimental ‘ones for the two extreme 
“values d= 0.4 and $ = 4.3 showed good agreement. ‘The authors thank - : 
Ae Le Vol'sk, Member of Warsaw University, for assistance and eavice’ | a f 
“Mere are 2 figures and 8 references: 6 Soviet-bloc. and’ 2 ‘nén-Soviet-bloc. » 
“hoe yeforences to the English-language publications read as follows: » ree 
Ra He Kingston. Semiconductor Surface Mindat Pe a a G. Dousmanis.. a 


od. Appl. Phys. 40, 2, 1805 1959+ Se. Peer etter eee 
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“ §/4 </61/003/011/010/056.. 
“AUTHORS: Rzhanov, A. Ve, and Neizvestnyy, I. Ge: 


_ PITLEs The influence of molecule adsorption on germanium upon the 
ae parameters of the surface recombination centers. i 


"PERIODICAL: Fizika tverdogo tela, V. 3; nO» 115 7961, 3317-3323. 


TEXT: The authors have already published several papers on adsorption. --~ 
“effects. They have shown that the density of recombination centers depends 
“in-a compensative and reversible manner on the polarity of the adsorbed 
“molecules. The fact. that. the surface recombination centers are neutralized 
- by adsorbed molecules could ‘be. explained on the assumption of chemical or 
- electrostatic processes taking place between’ adsorbent .and recombination.” 
-eenter. In order to find out which possibility really holds,the authors: 
used a field effect method to study how the recombination parameters change | / 
“when adsorbed water molecules are substituted by ether or benzene. The 99% |. 
surface recombination rate, and: the charge. trapped by .fast surface states) 7 
- were recorded as functions of the surface potential. For this purpose the. 
rarmanium samples were placed ina mica holder with transparent electrodes. aa 


GR Sah cee Te ee 


TAPPROVED FOR RELEASE: Thursday, September 26,2002 CIA-RDP86-00513R001446520006-3. 2 . |... 
D FOR RELEASE: Thursday, September 26,2002 - CIA-RDP86-00513R001446520006-3" ; 


| ss gf464764/003/011/010/056 
The influence of molecule adsorption... B1G2 BIOS 


providing a transverse field independent of the Ligqnid investigated. The. af 

whole arrangement was placed in a special thermostatic vessel. The surface ae 
recombination rates as functions of the surface potential Y with and. - 
without heat treatment of the specimens are shown in, Figs. 1,2. The. 


trapped negative charge was found to increase with fnereasing Yina °° 9-4 ee 
-weakly non-linear manner; after heat treatmen- (500°C) the increase #as- nA : 
more rapidly. The maximum surface recombinatin: rated were found to pe mer 


‘between 820 cm/sec (3.4 kT/q, c. f. Fig. 4) and 1650 cm/sec (3.0 kP/gh- in EP 
benzene and between 460 cm/sec (5.5 kT/q) and. 2100 cm/sec (652 kP/q) cine os 2 Oe 


“ether. From the experiments made with benzene it was found that. in the. 
nonpolar benzene the surface recombinetion centers are activated in the = 
same manner as in vacuo and that the characteriatizs af the recombination... 

~.eenters are in no way affected by benzene, In ether, which is weakly | Un Se 

polar, the surface recombination centers are activated in the same manner: | 

‘as in.benzene or in vacuo. Adsorption of ether leads only to a shift ers, 
the maxima of S(Y.) (Fig. 1) from +3kT/q (where they are for benzene of 


vacuum) to.+ 6kT/q.- The results. indicate that the adsorption of ether on 
‘germanium is a physical process. The interaction between ether and 


“APPROVED FOR RELEASE: Thursday, September 26,2002 _ CIA-RDP86-00513R001446520006-3 
APPROVED FOR RELEASE: Thursday, September 26,2002 CIA-RDP86-00513R001446520006-3" —_- 


ee bee Sipe oe ae xfo3/onfoafoss 
“the: ‘influence of molecule adsorption ... f 102, 3138" 


: Beeattua tig piely. ‘Gleétrcatatio,” There. are 4 figures; ‘1. ‘tables. “and. 6 
references: .. 5- Soviet. ‘and’ 41 non- -Soviet. The latter reads. as. follows: 
le Lax. Phys. ; Rev. 114 j Ho. 5, 1202 5: 1960. pase ee is 


na ASSOCIATION “Fikdcheskiy “‘dnetitut ii P. Bre Lebedaya: AN’ ‘SSSR. ‘ibenva: 
set ae (Phyetos | Institute Amend Pe Beshebedey AS" Uses Hopeas) 


"simian! sey 22; 1964 


Fig. 1.0 ‘Surface “pooch nation sats as 4 @ function o of the surface: potential, 
eee “before. heating ). ‘and. after heating at 350 °F: (2) 400° °K Gs 
4507 K (4) and. 500° K (5): in’ sien eee 


“Fig. 2. the | same. ‘for penzene, 
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“AUTHOR: Bzhanov, A. Ve 
PTTLE: me statistic’ pe i sconbins tion in the éapture: ‘of: carriers onto | SPS 


excited levels ofa recombination center 


a8 


"PERIODICAL: Fizika tverdogo tela; v- 5, moe 125 1961, 3691- 3691 


‘TEXT: ‘The gtatistics of carrier capture and }ecombination: in a none 
degenerate semiconductor ig studied for the case of a single- -charge © sae 8 
recombination center with one ground state and one. excited level each - for. 
; ~ electron and hole capture. Ttiis assumed that the ‘carriers, are captured — 
1 ce ELOP the bands onto excited levels of -the recombination center. The electron 
and hole. pines into the excited levels: of ‘the recombination. centers are 


cor, Ae n- nn oy of ig)/qnolea!® to ae Ale and. 


etn: : 
a = cy r mers p- Ny Po? col Meg)/ Sy Don iB a rT: pd respectively. 
: ‘concentration of “Tecombination centers. ith an: electron in ‘the ‘ground 


os 
u" 
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32085 ease oe 
, 8/181 foros . 
Statistics of recombination in the Siege te -B1C8/B eae my ee. 
* gtabe Caries of holes. on the excited level) Ls concentration of 


recombination centers with an electron’ on..the excited level (capture of.. 


electron, =' conc. of rec, c. without electron in their ground states. 
ue 


(electron capture on the excited level), Ny = conc. vor rec..c. with a 
Mis OE F oe 
hole ‘on their excited levels .for hole capture. nye ay = Neer 


The subscript ° indicates equilibrium concentration. The ‘r's-ere the 
transition probabilities, A general expression for the’ recombination rate 


tions are equal. 


; es NCC (np = = -nopo) 
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- Interaction _ between berytroas and electromaguetic 
field in the presence of heavy particles. © S. .Ryshanvy. 
J, Exptl. Theoret. Phys. (U.S. 5. Re) 10, re SCA 
‘Lising Bhabha’s theory of mesons (ef. Ce Pe 33, ate 
(tnesotrons, barytrons, heavy electrons, ete} in’ whieh 
theiy wisve fnietions are represented by fasr-almenstonat 
veetors, Re cules. clfcctive crave sevtions lor the follows 
> ing processes: (2) formation of meson paits by the high: 
energy radiation in the neighborhood of heavy aucles; 
. (2) photo emission resulting from the scattering of mesons 
by heavy nuclei; : (3) formation of single mesons resulting 
from the transformations of heavy elementary particles 
siteles the action of high-energy radiation. Rs. 
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